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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Marianne Fuierer 1/14/09. 

The application has been amended as follows: 
Cancel claims 1, 3-7, 9-12, and 29-38. 
Amend the claims. 

13. (Currently amended) An apparatus system for separating milk components and 
capturing a lactose rich fraction , comprising: 

a milk source ; 

one or more cross-flow filtration modules communicatively connected to said milk 
source, for generating one or more filtration fractions wherein the cross-flow filtration 
modules comprise a feed inlet, a retentate outlet, a permeate outlet, a multiplicity of filter 
sheets in an operative stacked arrangement, wherein the filter sheets alternate with 
permeate and retentate sheets, wherein the retentate sheet comprises multiple fluid-flow 
channels each extending between the feed inlet and retentate outlet, wherein the fluid 
flow channels are of equal length to one another as measured between the inlet and the 
outlet, and wherein as a liquid to be filtered flows across the filter sheets, solids or high- 
molecular-weight species of diameter larger than the filter sheet's pore size, are retained 
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in the retentate flow, and the liquid along with any permeate species diffuse through the 
filter sheets and enter the permeate sheet to the permeate outlet; 

wherein the system for capturing a lactose rich fraction comprises the following cross- 
flow filtration modules and fluid collection conduits: 



an optional first cross-flow filtration module downstream of the milk source and 
communicatively connected thereto for filtering out all or at least a portion of bacteria 
contained in the milk; 

a second cross-flow filtration module, downstream of the first cross-flow filtration module 
if the first cross flow filtration module is provided and communicatively connected 
thereto, or if the first cross flow filtration module is not the provided, then the second 
cross-flow filtration module is communicatively connected directly to the milk source, 
which separates the milk into a casein-rich fraction and a casein-depleted fraction; 

a first fluid collection conduit connected to said second cross-flow filtration module for 
capturing the casein-rich fraction; 

a third cross-flow filtration module downstream of the second cross-flow filtration module 
and communicatively connected thereto, which receives the casein-depleted fraction and 
further separates it into a fraction that is enriched with albumin and immunoglobulins and 
a fraction that is depleted of albumin and immunoglobulins; 

a second fluid collection conduit connected to said third cross-flow filtration module for 
capturing the fraction that is enriched with albumin and immunoglobulins; 

a fourth cross-flow filtration module downstream of the third cross-flow filtration module 
and communicatively connected thereto, which receives the fraction that is depleted of 
albumin and immunoglobulins and further separates it into a p-lactoglobulin-rich fraction 
and a p-lactoglobulin-depleted fraction; 
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a third fluid collection conduit connected to said fourth cross-flow filtration module for 
capturing the p-lactoglobulin-rich fraction; 

a fifth cross-flow filtration module downstream of the fourth cross-flow filtration module 
and communicatively connected thereto, which receives the p-lactoglobulin-depleted 
fraction and further separates it into a a-lactalbumin-rich fraction and a a-lactalbumin- 
depleted fraction; 

a fourth fluid collection conduit connected to said fifth cross-flow filtration module for 
capturing the a-lactalbumin-rich fraction; 

a sixth cross-flow filtration module downstream of the fifth cross-flow filtration module 
and communicatively connected thereto, which receives the a-lactalbumin-depleted 
fraction and further separates it into a complex carbohydrates rich fraction and a 
complex carbohydrates depleted fraction; 

a fifth fluid collection conduit connected to said sixth cross-flow filtration module for 
capturing the complex carbohydrates rich fraction; 

a seventh cross-flow filtration module downstream of the sixth cross-flow filtration 
module and communicatively connected thereto, which receives the complex 
carbohydrates depleted fraction and further separates it into a lactose-rich fraction and a 
lactose-depleted fraction; and 

a sixth fluid collection conduit connected to said seventh cross-flow filtration module for 
capturing the lactose-rich fraction; 

a discharge conduit for discharging and/or recycling the lactose-depleted fraction. 
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14. (Currently amended) An apparatus system for separating milk components and 
capturing an a-lactalbumin-depleted fraction comprising: 

a milk source; 

one or more cross-flow filtration modules communicatively connected to said milk source 
for generating one or more filtration fractions wherein the cross-flow filtration modules 
comprise a feed inlet connected to a fluid delivery conduit, a retentate outlet, a permeate 
outlet, a multiplicity of filter sheets in an operative stacked arrangement, wherein the 
filter sheets alternate with permeate and retentate sheets, wherein the retentate sheet 
comprises multiple fluid-flow channels each extending between the feed inlet and 
retentate outlet, wherein the fluid flow channels are of equal length to one another as 
measured between the inlet and the outlet, and wherein as a liquid to be filtered flows 
across the filter sheets, solids or high-molecular-weight species of diameter larger than 
the filter sheet's pore size, are retained in the retentate flow, and the liquid along with 
any permeate species diffuse through the filter sheets and enter the permeate sheet to 
the permeate outlet; 

wherein the system for capturing an a-lactalbumin-depleted fraction comprises the 
following cross-flow filtration modules and fluid collection conduits: 

an opt i ona l a first cross-flow filtration module downstream of the milk source and 
communicatively connected thereto for filtering out all or at least a portion of bacteria 
contained in the milk; 

a second cross-flow filtration module downstream of said first cross-flow filtration module 
or the milk source and communicatively connected to said first cross-flow filtration or the 
milk source, which separates the milk into a casein-rich fraction and a casein-depleted 
fraction; 

a first fluid collection conduit connected to said second cross-flow filtration module for 
capturing the casein-rich fraction; 
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a third cross-flow filtration module downstream of the second cross-flow filtration module 
and communicatively connected thereto, which receives the casein-depleted fraction and 
further separates it into a p-lactoglobulin-rich fraction and a p-lactoglobulin-depleted 
fraction; 

a second fluid collection conduit connected to said third cross-flow filtration module for 
capturing the p-lactoglobulin-rich fraction; 

a fourth cross-flow filtration module downstream of the third cross-flow filtration module 
and communicatively connected thereto, which receives the p-lactoglobulin-depleted 
fraction and further separates it into a a-lactalbumin-rich fraction and a a-lactalbumin- 
depleted fraction; 

a third fluid collection conduit connected to said fourth cross-flow filtration module for 
capturing the a-lactalbumin-rich fraction; and 

a fourth fluid collection conduit connected to said fourth cross-flow filtration module for 
capturing the a-lactalbumin-depleted fraction for subsequent processing selected from 
the group consisting of cross-flow filtration, lactose recovery, discharging, recycling, 
capturing, further processing and recycling. 

15. (Original) An apparatus according to claim 13, further comprising a pasteurizer upstream 
and/or downstream of any of the cross-flow filtration modules for pasteurizing the milk 
source or any one or more filtration fractions generated by the cross-flow filtration 
modules. 

16. (Original) An apparatus according to claim 14, further comprising a pasteurizer upstream 
and/or downstream of any of the cross-flow filtration modules for pasteurizing the milk 
source or any one or more filtration fractions generated by the cross-flow filtration 
modules. 
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19. (Previously presented) An apparatus according to claim 16, further comprising 
temperature controller or monitor for controlling and monitoring temperature of said milk 
and/or filtration fractions generated by the cross-flow filtration modules. 

20. (Cancelled) 

21. (Original) An apparatus according to claim 16, further comprising a cream separator 
upstream of said cross-flow filtration modules for removing all or at least a portion of fatty 
component from the milk. 

22. (Original) An apparatus according to claim [17] 15, further comprising a cream separator 
upstream of said cross-flow filtration modules for removing all or at least a portion of fatty 
component from the milk. 

23. (Currently amended) An apparatus system for separating milk components and 
capturing an a-lactalbumin-rich fraction, comprising: 

a milk source; 

one or more cross-flow filtration modules communicatively connected to said milk source 
for generating one or more filtration fractions wherein the cross-flow filtration modules 
comprise a feed inlet connected to a fluid delivery conduit, a retentate outlet, a permeate 
outlet, a multiplicity of filter sheets in an operative stacked arrangement, wherein the 
filter sheets alternate with permeate and retentate sheets, wherein the retentate sheet 
comprises multiple fluid-flow channels each extending between the feed inlet and 
retentate outlet, wherein the fluid flow channels are of equal length to one another as 
measured between the inlet and the outlet, and wherein as a liquid to be filtered flows 
across the filter sheets, solids or high-molecular-weight species of diameter larger than 
the filter sheet's pore size, are retained in the retentate flow, and the liquid along with 
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any permeate species diffuse through the filter sheets and enter the permeate sheet to 
the permeate outlet; 

wherein the system for capturing an a-lactalbumin-depleted fraction comprises the 
following cross-flow filtration modules and fluid collection conduits: 

an optional first cross-flow filtration module downstream of the milk source and 
communicatively connected thereto by a fluid delivery conduit wherein the first cross- 
flow filtration module is used for filtering out all or at least a portion of bacteria contained 
in the milk; 

a second cross-flow filtration module, downstream of the first cross-flow filtration module 
if the first cross flow filtration module is in the system prov i d e d and communicatively 
connected thereto, or in the alternative if the first cross flow filtration module is not the 
provided, then the second cross-flow filtration module is communicatively connected 
directly to the milk source, which separates the milk into a casein-rich fraction and a 
casein-depleted fraction; 

a first fluid collection conduit connected to said second cross-flow filtration module for 
capturing the casein-rich fraction; 

a third cross-flow filtration module downstream of the second cross-flow filtration module 
and communicatively connected thereto, which receives the casein-depleted fraction and 
further separates it into a fraction that is enriched with albumin and immunoglobulins and 
a fraction that is depleted of albumin and immunoglobulins; 

a second fluid collection conduit connected to said third cross-flow filtration module for 
capturing the fraction that is enriched with albumin and immunoglobulins; 

a fourth cross-flow filtration module downstream of the third cross-flow filtration module 
and communicatively connected thereto, which receives the fraction that is depleted of 
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albumin and immunoglobulins and further separates it into a p-lactoglobulin-rich fraction 
and a p-lactoglobulin-depleted fraction; 

a third fluid collection conduit connected to said fourth cross-flow filtration module for 
capturing the p-lactoglobulin-rich fraction; 

a fifth cross-flow filtration module downstream of the fourth cross-flow filtration module 
and communicatively connected thereto, which receives the p-lactoglobulin-depleted 
fraction and further separates it into a a-lactalbumin-rich fraction and a a-lactalbumin- 
depleted fraction; 

a fourth fluid collection conduit connected to said fifth cross-flow filtration module for 
capturing the a-lactalbumin-rich fraction; 

a fifth fluid collection conduit connected to said fifth cross-flow filtration module for 
capturing the a-lactalbumin-depleted fraction for subsequent processing selected from 
the group consisting of cross-flow filtration, lactose recovery, discharging, recycling, 
capturing, further processing and recycling. 

24. (Previously presented) An apparatus according to claim 23, further comprising a 
pasteurizer upstream and/or downstream of any of the cross-flow filtration modules for 
pasteurizing the milk source or any one or more filtration fractions generated by the 
cross-flow filtration modules. 

25. (Previously presented) An apparatus according to claim 23, comprising multiple fluid 
delivery conduits arranged in a manner that each cross-flow filtration module is 
connected to at least one fluid delivery conduit, said fluid delivery conduits functioning to 
effectuate a flow of the milk or a fraction of the milk through each cross-flow filtration 
module. 
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26. (Previously presented) An apparatus according to claim 23, further comprising 
temperature controller or monitor for controlling and monitoring temperature of said milk 
and/or filtration fractions generated by the cross-flow filtration modules. 

27. (Previously presented) An apparatus according to claim 23, further comprising a cream 
separator upstream of said cross-flow filtration modules for removing all or at least a 
portion of fatty component from the milk. 

28. (Previously presented) The apparatus of claim 1, wherein the milk source comprises a 
transgenic or hyper-immunized mammal. 

the step of using the a-lactalbumin-rich fraction captured in step (i) to form infant formula. 

39. (Previously presented) A system for sequentially fractionating milk, comprising: 

(a) a source of milk; 

(b) a first cross-flow filtration module in fluid communication with said source of milk 
for separating the milk into a casein-rich retentate fraction and a casein-depleted 
permeate fraction; 

(c) a first fluid collection conduit connected to said first cross-flow filtration module 
for capturing the casein-rich retentate fraction; 

(d) a second cross-flow filtration module in fluid communication with said first cross- 
flow filtration module for separating the casein-depleted permeate fraction into a 
protein concentrate fraction and a protein-depleted permeate fraction; 

(e) a second fluid collection conduit connected to said second cross-flow filtration 
module for capturing or discharging the protein-depleted permeate fraction; 

(f) a third cross-flow filtration module in fluid communication with said second cross- 
flow filtration module for separating the protein concentrate fraction into a B- 
lactoglobulin-rich fraction and a (3-lactoglobulin-depleted permeate fraction; 

(g) a third fluid collection conduit connected to said third cross-flow filtration module 
for capturing the B-lactoglobulin-rich fraction; 
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(h) a fourth cross-flow filtration module in fluid communication with said third cross- 
flow filtration module for separating the p-lactoglobulin-depleted fraction into an 
a-lactalbumin-rich fraction and an a-lactalbumin-depleted permeate fraction; 

(i) a fourth fluid collection conduit connected to said fourth cross-flow filtration 
module for capturing the a-lactalbumin-rich fraction; and 

(j) a fifth fluid collection conduit connected to said fourth cross-flow filtration module 
for capturing or discharging the a-lactalbumin-depleted permeate fraction. 



40.-43, (Cancelled) 
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2. The following is an examiner's statement of reasons for allowance: claims 1 -1 6, 
19, 21-28, and 39 are allowed over the prior art of record. The apparatus arranged to 
comprise a source of milk and combination of cross-flow membrane filter modules to 
produce permeate and concentrate multi-fractions of different components in milk as in 
claims 13, 14, 23, 39 and dependent claims, which is not suggested in the prior art of 
record. The apparatus arrangement corresponds with steps in the process of parent 
patent 6,875,459, and is tailor to work with milk to produce the same specific fractions in 
each crossflow stage. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ana M. Fortuna whose telephone number is (571) 272- 
1 141 . The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Sample can be reached on (571) 272-1376. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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